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(54) INTEGRATED SIMULATION SYSTEM AND PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an integrated simulation system 
which can reduce failures due to transmission delay time to be 
generated in the case of data communication between simulators by 
taking synchronization in time on execution of the simulation based on 
time information including transmission delay time according to a 
connection state between the simulators and transmission delay time 
according to information communication quantity between the simulators 
and can also perform its verification. 

SOLUTION; In the case of executing the simulation by integrating the 
simulation as exchanging information by a plurality of simulators 1, 
simulators 1 having the connection relation to be an object of 
information exchange on executing the simulation is recognized and 
synchronization in time on the execution of the simulation is taken 
between the recognized simulators 1 by using a message including the 
time information formed by adding the transmission delay time to the 
current time on the simulation between the simulators 1 by a 
synchronization mechanism section 6 and a logical clock 7. 
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S^lptftCSo C © 00 *» 6 1 5 <fc 5 K y M - V <D § ffl M <D S/ 5 a U - # B « , 
iM ffl m © 3> 5 a U - * A J; 0 & B# (J'J n ft K it ty t w m £ U 3 rJ flg 14 # £ o 

[ 0 0 3 9 ] 

fit-, mmmm^ 6 ->5au-**7^x* hapa^fii-sfsau-* 1 
nicg^-rs^-y-fe-^©3Mffl7c©^5nb-^ i t©MaRiHi*it«LTi^rawa^fi 

&tf£i;fc^«fc9lC->~ab-i/3>f|?TK:MLTra$%£5o Olt), S/ ~ a b - * 1 
<E> 1 H m © •> 5 a b - ■> 3 > % fir © " 7 " p< y -b - ">* > 5 a U - 2 * 7 V x * h SP 
3 £ ft 3 4: , NJRIItt* 6 tt, ^■y-tr-->*jMffl7C©->^aU-^lCDliiiIBfP^J;0t> 

ii*jaf*^«t3tc»jffli-r5o 

[ 0 0 4 0 ] 20 

l l t, *ftW£HgBfW©iB8*aS£oi/>TiHI8-f5. 

= a U-^t7->"x^ hgP3(i> -r-2iM{§7t©S'5aU<-* l©Slffi©i&ai$H£fflfi 
tKH'T'JS. C ©x- * jMfi7C©Hafl#HlcS^^T, •>5^-^7"->*in 
ffi 3 1*1 © l°I $ 8H8 gi3 6 «, ^©«ffi 7>X{J * p-X) £$t)&;i3 0 

[ 0 0 41] 

±aLfcmJlll«««6©:K»<D«J'>«*.U:, TIB it (1) «9. 

T + A t S T i + A t i ( i = 1 , 2, n ) ••• (1) 

fi l , ib s ■> 5 a b - * i © n a bu ra * t , m m * n t 1 1 . cntcwtT^-y-b-^jg 30 

§7Ci:43niO^$aU-?l*fftfftSl, S2, • • • , SniL, ;ft5'>5 
aU-* 1 OSH»H*f nfftT 1 , T 2 , Tn, IfflSfftfftAt 1, A 

t 2, • • • , A t nit5, llT\ HflHttttfl: 6 ± IB it (1) TO i IC^L 

r ffitz? ■? > vim* t% k> . mit nn^m&it t v-xvtitit . 

[ 0 0 4 2 ] 

S/ = n U - £ 1 AM7t--;*S(ILT*^ 10©S'5aU-S/3V£tT#3fc7 , r*i:» 
Sli'Sal'-^ ltt, " 5£ 7 " * -y * - JSt5^ 5a v'x^hgBSU: 
afflti. Si T , >>5al/-^ 1^5 " * 7 " * 'V -b - *J * § It > 5 a b - * * 7 S> 

V x 1 Y 33 3 f«3 © SbI 1! B$ gt 7 # 1 )W # fc W iffi 46 P> tl S „ 40 
[ 0 0 4 3 ] 

-75\ ffiO ■> ; a U - •> 3 >^ 7'>' i i> h S 3 tff it 5 ■> 5 a U - ? 1 5 " M Sfi " P< 
■y -tr - v 7 iM 6 ft 5 £ , -> 5 b - -> a > jJ- 7 ->* x ^ h 3 (i , p< y -fe - * a - 8 <b 

r e ffl a* m j pj it t fc * ft p< •> -t - * 91 * m t , a a ^ ff-a -r * 5 a u - « 1 k at 

It5, c © * 4: , ai^-yb-^StiLfti/^aU-? 1 (i, iSiOvSa^y 
3^Hff«rB8!*-r*. C fl lc i ? T , BfHW^S^t±*{SoT}i^^Btfltc^-y-b-->*^ 
Efit5<:ttfft5o 

[ 0 0 4 4 ]. 

it 1" , "> 5 a U - ^ 1 tt , fii!)B#(C->=3b-^^7->*xi'hgi53^ei!)-r5 0 i^SaU- 50 
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- * * y <j x * h gp 3 a , & n -r « & , iBtfiits^^au-^ 1 ic " bb » " * * * 

- S> * & tB t * o S/2aU-**r^x*h»3*»6© " M ft " * >V -fe - S> * § It £ t . 
[ 0 0 4 5 ] 

au-^ioiiffitosiii^K ( o $ o , st ft , BSRttt7n:ifts*nT^*B#ini) w h5 k 
ffi^-r^ refliwnj tear** 8 fr&«*a lt±ks' 

5 a U - 2 1 K 31 Hi T * o ^ 5 al/ - i ^ b g? 3 fr^ t - ->*$§fflt 5 t 

, f 5aU-* 1 tt, lHJH!OS«'5aU-S/a^*HfT'*"*o 10 
[ 0 0 4 6 ] 

i/* x * Y 35 3 £ " 5r 7 " ^vfe-SJt&lHr*. > 2 a U - * * 7 5> x * h SB 3 T' ti , " 
St 7 " ^yfe-^**»t*fc, RIJWfcfcS&Btf** (SBA'iltSi'Sa 1/-.? 1 tc 
;rf-y*-->"*&{ILT<3RJtttt<Q£?>) i/ 5 a U - * 10Sft«iiai^lB*StigfSo 
[ 0 0 4 7 ] 

tf , 3 H © H if f$ It 7 <D S ft O tt m Bt H * it 46 fc ft . 3i->5ab-^ 1 C " Mi ft " P< y 

•fe-i>*a&tilfS. eft ±a L fc rt § i: Httfc «LS (c «fc !>, l#l?aW&g£tt£{£ 

%4ff6iao->5al/-* 1 CTJ'5al/-f 3y*Hfff iCfcffftS. 20 
[ 0 0 4 8 ] 

*C*»WK*^«^ ? -fc - 5* »«* B IB 

i¥ id t m m r * . s , coacstWTtt, s/5au-s/3>*fTOJBW*«i o o © ^ 

5al/-J At, ^5aU-->3>ifT<0^)fitf7 OOJ^Sa B tOBfi»tTIl> 

\Z * y -t - *J <0 m S A £ tf 5 V £ £ * > A T I/" 1 £ o S 6 E . IK ^ CD IS ¥ © fc 46 , i/ 5 a U - 

* A . B|H|T0»tlHI«fcraJW*fcS;fcfc©* > y*-$?0**B*LT^4o COWIill 

[ 0 0 4 9 ] 30 
jfc f , ->5^ Ali, l||T»it'<ti'5al/-J'sy*'Jli7t*t, -> 5 U 

-*BlC*vfc-S? (EfIB#P^=6 0 0) £j3£{§T3o '/5aU-*B*IIt«f 5a 
U - * * 7 i? x * b 8P 3 ti , ± 15 * •y"fe-^K±-aT5'3al/-*AOIia»IH« t 6 0 0 
Ifc: t*glt5 0 

[ 0 0 5 0 ] 

CO$t, •> i a I/ - ? B * f It § ■> 5 a 1/ - ? t 7 ->"i b Si 3 B , 31^;al/- 
*BKi5T*ff«ftT^fti'5aU-J'3>* l S7T4k. •> 5 a I/ - ? A t B|fl«^ 

e^A^nsiiaBtH (EffiB#K6ooj;'3)iA,/cBfH) tei»ini%jt**<:i:**-e**. 

llT\ ->Sal/-^ B(Cj;| 1 i/5al/-^3yIfTi!)^7Lfcig 1 *OHaWfM^fi>J* 

I J" 6 3 OT'S'jfclp^f ^5t, i/5ii/-*B*ll'r5'>5al/-^7'>'in 40 

»3«, i aoiiawH- 7 * 6 3 o izmtb 5 t ftic, «m*Effli9iiiifc'r*^yt-5'* 

-> 2 a U - A (C & A f 5 o 
[ 0 0 51] 

f?aU-JA&fitS->;aU-?^7i/*if h W 3 « , ->$a l/-^ Bfrf,©^ 7 

t-fKi^T^omnSHtfesoiLaai/ftci^Sits. cost, i/=ab- 

* * 7 ->* x £ h » 3 14 , latfflf S'/5aU-iiAlCj;4 1 HffiC ■> 5 a 1/ - 3 > 
SI fir tf St 7 -T 3 £ , SiaB#|Hl6 0 0fclJS»i#©B$|H|l OOjb<4nfooT2SIB(i»SB*IHI7 
OOtftoTl^, L U & tf 6 , y;al/-?Aillt5v' = il/-?^7-;in 
SE3«, Pffillffl©^ >y -tr - ->* * K ft T ^ € > 2 a B ©IlH^tf . 9t « if © ^ 
»t-';fr6 6 3 OTSiCkiElLT^iOT, B SB* ffl * 7 OOttKttff? 50 
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ft l^o 

[ 0 0 5 2 ] 

oto, ±ibs (i) icx-ox ^^(Dmmmm (mmnm 6 o o + 1 ®m fivers 1 oo 

) = 700) > (p<-y*-^iMfI^T<&£>->5aU-*B<Di&aB#flfl6 3 0) ffel. C 
niCckO, -> = aL/-^A5rga-r§->5aU-^^7->*xi'hg|53«, g B <D [S] 18 $ 
»6ff*-^y«lk48*ttt«ftLT^4^Ct»6, gB<Df#a!$a+7£7 0 0 lc 
Jli6*Ci:^aUWSn6 (iiaB#t+7£7 0 0 tC>il65>ftft^)o ; e-(:T<v -> 5 a b - * 

[ 0 0 5 3 ] 10 

- -H , -> 5 a U - * B |IJ T « , ± K * V -t - V IC J; o T f 5 a U - * A # Ml a B# H 7 0 0 

fTtfSTtii, SK^S a B *MT * S'* a U-**:/^x * hfl$ 3 tt» §a 

©ffta8$H£7 0 0 Kjti&.5„ 
[ 0 0 5 4 ] 

OiO, ±fSS (1) EioT, (gBOttII$H (IftaBfH 6 3 0 + 1 H KB # O 8$ H 7 
0) = 700} = {^«yb-5?aS<g7C-pfe*->5aU-*B©lia^ffil7 00» T? * 5 . 
il ft K J: U , '/Sil/-?,B*lltS'/5al/-nrj'in»3(i 1 g B <D PI ® $ 
S$6#*-:/>«<§tft3£ft£«fcLTl>6C£;frP>, SB©§iaBfIt7£7 0 0 1C 
1 £ 3 „ CflSi, S'SaU-iiBifeSitSf 5al/-j'*7i'inS3tt 1 E ffi B* 20 
H * 7 0 0 IC IS S L tz * -y -b - S> * '> 5 a U - £ A ffiij {c iM ft T £ » 
[ 0 0 5 5 ] 

$ fc , Ml a B# n * it ft «J WJ * ft T ^ fc 5 a U - * A §6 K *5 ^ T t, , ^ a U - * B fl) 

fre>. E«B#Wjb' ! 7 0 0 icmm-£titz±.t!&* v ■b-s'*ft»* c i: Jc <fc 0 , HO W fll « 3$ 6 

#*-7>#IRfcft**ft#MfcSft*o B6 t> T , '>5ab-^A*mai"S->5aU- 

* # 7 x ? h » 3 a , Sl^^aiz-ncii^l*? 0 0 K it 16 3 C i: T' # 5 . 
c©£5ft*-y-fe-5>©2§S€fc»?>iI?-«:fcfcJ:D, D fttfe*^? a 1/-* 

A. B(Div=aU'-iv a >^3ii65ctA^T-$5o 
[ 0 0 5 6 ] 

ft 43 , H6lL^tWTIi. l>fnO->$al/-$A, B t> 1 ® ffi <D 5 a U - > 3 > g| ft 30 

^^7-r^il*tlc|ilffl^i:?)fci6, ft«fi¥Oi'5al/-? 1 fc*fLTgB©a§anffH£ 
jj* T IS ffi * ^ •> -b - S> t L T iM ffl t 5 ft B * S o coi^iiz-^yx©!^, -> 5 a 

[ 0 0 5 7 ] 

0J *ti\ 0 6 (C ,t; f if > iv 5 a V - Z B tfi H a B# ft 6 0 0 T* <D i/ 5 a U - i/ 3 > © 3£ ft 
£ 5r 7 L fc [g > ->ial/-^B5:flt5-> = Jil/-^7v ! ii'hSP3tf, E ft PS * 
6 3 0 fC^£Lfc*-y-fe-->*£i'5a^-£AlCiM{8LT^S o L L % # £ , C <D * 
■b-iVfc&flLX 5 a U-* Afi|fl©|B|W«Sg|5 6 It. ± 12 S (1) O ft ft £ ?£ fc £ "f 
. *-7>tt!ftfc4&4l/>o C0Ji£, Efll^lBl6 3 0©^«yfe-^fiMtk"P*t), > 5 
a b - * B iJ (i , E fS B# PpQ % 7 0 0 tC ^ ^ U ^ -b - ->* ? X rk ft fcf i ^ , 40 
[ 0 0 5 8 ] 

-> 3 > H ft M fW O M if ?k f < S ft 5 « if ^ < * 5 o * C T' , > 5 a U - ^ ^ 7" ->* x ^ h SP 
3*'»«jfeOS'5aU-*© S-S £DliaB#Mi:^<D^5aU-'>3>||ft)S^^{«^LT 

fef^as-rsffla^Hft-rsci:^, ± & l tz nmwat mm 

B *^ ft < ft « o 
[ 0 0 5 9 ] 

Jfe f , [S]W!iiffffl^-yb-> ; ^§fSf?.->^ab-^^7->*x^ hSP3<D^aoliaBfp t Q 
Rl/cnA^ f It5->5al/-^0->5al/-->3 yUffSWS, ^n^'tlTr, A t r 
tt4. £ fc , |i)Wjififfl^-y-b-->'^3||ftf5->5aU-^^7->*x^ h0P3 tfilt 50 
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yMfittftj t tc'iks %Wi®mfttz itMSf l itmmmw* t s • tts. c*ik£»k t 
a , tibs ( 2 ) © ft * m -r t% s f£ # p m m m m * v * - v * m m r n t£ & <^' 0 

T S ' ^ T r + A t r < T s ' + A t s ••• (2) 

[ 0 0 6 0 ] 

6 00, f5il/->Btfl H«0->;al/-J'3>llfj4S7lT5Urlftao!lil9 
H5Ts' = 6 3 OttSi, ( T s ' = 630) < | (Tr = 600) + (At r = 1 
00) = 700} = { ( T s ' = 630) + (A t s = 7 0 ) = 700} tftoT, ±12 10 

a (2) ofcttatfjaoafcfc^o a^t, ^~au-*BiBiT*fi, c<oi$£Tra»ifflfli 

ffl * «y -tr - S> £ i/ 5 a U - Z A <KI iM ffl f S &g li * ^ . 
[ 0 0 61] 

-73, i/;aU-^BAU):©i/; i l/-->3>ttT?:^7lTT s' = 7 0 O IC 5 § t , 
( T s ' = 700) = {(Tr = 600) + (Atr = 100)=700) < { ( T s ' 

= 700) + (At s = 70) = 7 7 0} t4ot, ± 12 S (2) ©ftft*»fc-r©T» 

C O B$ & T- IrI Wi >y -b - S> £ & fl f ft tf «k ^ o 
[ 0 0 6 2 ] 

^t5->^U-^ 1 ^IltSt^tC, ffilffltttitffi 6 ^lillBflt 7 -3 T, </ 2 a U 
- :>* * ffl l> T , ± fB^H L tc > 2 a U - * 1 (0 M T* <D i/ 5 a U - •> 3 V % ft ± © B# ffl ft 

tfftS. $ It > ft * © «fc 5 fc » 4TOi'5 3l/-i'lRlW4i:«ftftO^';t-^lil 
£ m m t S C t ft T* £ 5 o 

[ 0 0 6 3 ] 30 

m m © m m 2 . 

-< x n * m $ r * c t ic * -p t t - * a a * ^ s -r § c t ft t it « . 

[ 0 0 6 4 ] 

0>j * # , y u - , * -r v , *^>^*ffl*^t>-e-T««-rsaia!iHi(s (M-Ky-r-^-K 

D->'7^1 cDffl^MSgP ( It 3 M S SB • ftJ SP HP) ^v^^a3>tra-^{c^fTS-&S-> 

HjaSjS*ffi!©*!B©Attifi7 r /W * fc»8IT« C SiffllStOPlT-Of-^II 40 

* >V<D 1 0(D«§§ i: L T, f OAfflAf/W^tAliiTjSi^^iitS. C <0 <fc •o L 

inCiT', 2 a U- * S -y -fe - O ^^iM^ft^ff 5 i& 8 A* * < , J:9»^ 

T' t5o 
[ 0 0 6 5 ] 

C O <fc -5 K % > = a U - 2 # r / W X U ^ ;U T r - * iffi ffl £ 9 fc *!> K ti , -> = a b - -> 
3>*-lJ7»tLf/Wxa4R(thtf J:l\ oft?. r;W^iiv';il/->3>1t 
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[ 0 0 6 6 ] 

® 7 It £ <DftW<D%&<D&t&2 ItC £ ZIHG a. Is - a > is T L <D •> ~ z. \s - i/ 3 > 
•9--tX»Ot»J«*S'rB|-e*5. E tc fc l> T , 2 A fit H M <D B fig 2 \Z <t -5 5 a. U - 5> 
3>-9--exgPT*feoT,^-y-lr-->*Jil 2Stff/WX|l 3£#tf ft'/5a l/-J/a 

5iU-i/a >t7->'if SatfSltSf Sal/-* ltfffiltSr^WXlc 

»LT,r/W^*r^x*h(Rlffi»^«) 14, 1 5 * f/WXi 1 3 KflFlStS. 
3: , C©S/5aU-**7S?x*hSP3ati, 0 5* * & BS L T V 5 ± fB H fifi £> ft 1 
fcP?l»K|R|J(li«fltfflS6, Ui»lt7Rtf^7-l:-y*a-8*tlT^5. 10 
[ 0 0 6 7 ] 

ca\ f/WX*7^in 1 4, 1 5 fit , 1 Cf'WXCSlSL, ^co 

f/W'7lcMt4lfS4«fit5. mft&iizmwt 2> t , x/WXJ113rt<DA2lx>W 
XICtt««ftSf/W7*7f h 1 4 fit , alf'WXi 1 3*^fSf5al/-* 

i 3rtom*-r/<-irxcisitt«ns x ;w x * ? v x * h 1 5 a , ^if/wxn 3 *• 

20 

[ 0 0 6 8 ] 

u(DJ:olC, ; > 5 a. b - * 1 fit , It^tlt5'>;a 1/-^^7->*i n8P3 aiOf 

F 1 4, 1 5K3tLtT/WXi<DM»l?4ffK ttft'JS. 3; 
, 5 a U - * * 7 9' x f h gP 3 a fit , i # © r / W X t fft <D > ~ a U - * * 7 x Z V 
gfP 3 a«igitS'/5al/-# 1 ©xVWXt<DigMB8«£ IB $L ft x/WXV 

m<omm \ r*mw Ltcmmm tecum 5 a ns 0 Clause 5 a fit, = 

H^s CD-ROM&£«fB1I$ft£^3T^X7gmc<fcoTf|JI£n6o 
[ 0 0 6 9 ] 30 

S>5aU-*:*:7i>x*h»3att, S BffSIt 5 f 5 a U- ? 1>5 " £ 7 " * y -fe 

T* , t > W X A 1 3rt»AilltlT/WX(1 I iDT^'('X*7->"i^ h 1 4, 1 5 fi: $ £ ft 
ftf'WXi^iiLT, 5/ 5 a U - 2 1 © r > W X CD ? % r / W X (i (C g ft # $» o 
(D^rtt fflf § „ 
[ 0 0 7 0 ] 

£<0$>t, ->5ab-*;t7i/*x7hg|53afi* Efi95 a X7<y 

hSP3 aRtfr/WX) ^r^^L, S K r A x fig * «? f & C * * 7* 'W X 40 
T* flF dt 2 tl 5 ^ v -tr - *J <D m m fit , x/WXF s fl<Dx-?iI{i£$?f^WX*^:/T*;fc;£> 

o 

[ 0 0 7 1 ] 

•>5al'-n7>''ii' b SB 3 a fit , ±»Lfcf f /WX*'f7©*'Vfc-5> 

SB {I B# W K i"J m T Z t , > ^ a U - * * 7 x * h SB 3 a fit , 3&*'vt-^<DrtS*JB 

C <0 £ i: , i/5ib-^^^->*x7hgP3a(i. iBtfBltS'/Sal'-* lOr/W 
X© 9 %<p6iB7'/W X£ (cfcfjSf 5 f*/W X^rttUl C nte±Er X 50 
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[ 0 0 7 2 ] 

- * 1 OAHi7Jf/WXlCil87*tXt5f'W7U^;l/Tfi«?;31Sflt80T, •> 

« t * ^ fc tt t ffi © •> s a u - * i t m m t 3 C t T' t 3 . 

[ 0 0 7 3 ] 

n m <o m m 3 . 

I J- fc O T* £ 5 0 
[ 0 0 7 4 ] 

H8l4j:©*WOll«0»lB3»C**tt^S/5al/-S/g>5'Xri»0«|J«*^ , rBIT* 

tlll)SLftl^*SLT^8. BKfe^T, 2 a ti » ^ESt T 5 > 5 a U - # 1 * if lc «fc 0 flf 
fi*tiS»»««±(*©«<«Rtf ^OttdS (&ft • ff±) ^Slt5vx?t Lt«t 
Si'Sa U-->3 >-t-tfXST'$ot, ->5aU->'3>'^--7> 7 x^hgl53CDffi{C, i/ 
iaU-->3V^-lfXaJ'JXh 1 6Rff'/5al/-*nh 1 7 £ £ "T 3 <, £ fc . CCD 20 
i/5al/--> 3 >^-fxa!2 ali, ± 12 H SB <D « II 1 fcl^«fc*-vfc-S>EfiaM&tf 

[ 0 0 7 5 ] 

1/-^'JXH 75tt5. $ fc » L©->;al/-->3y^-lfXgP2bt, ± f 5 ft SS <D 

?e ffi i t ibj & k * y -t - v/* ie ffl 4 & a* m m m m * ft « t § t s n 5 * m t t ^ s *>< 0 * 

* # IS L T V * o lOa-l-, 1 0 a-2li^7 h7-^ 1 1 Tf - ^Iflf ffilCgiJ 
nfcnytfa-^T', -> = al/-^ 1 CO|(C, f flf n->5 a !/-•> 3 IfXS 2 a 

. 2 b ifi ffl m 2 n 5 o 30 
[ 0 0 7 6 ] 

1 6li-rX^t LTlHtSVSa U-^3 ><t-t:^ai2 aCSSStlftS'Sal/-^ 
1 6 tt , ^7.^tLT*St|-r^->5ab-i/3>-9--exgi52aA' ! ^fS!i^^TcD>'5ib 

-•>3>'tf-e*»2b0*js*M*-4fcafctejaTsyxhTfc*o $ ft > ->;ai/ 

-•>3>-9--eXg|5'JXhl 6 1C14, *'>5aU-J'3^'9--lfX»2b%WS , r*1l!« 
[ 0 0 7 7 ] 

i ?ii->5ai/-?un', * •> h 7 - * i i ±K#a-rs3>tra-*K*n j Fns! 40 

J'Sal/->'JXH7tt, ftJ-Salz-^a V*-lf7»2 a, 2b*^»ffl*rt©^ 
5il/-* iO«S*ltSt6fc»li:«fflt5'JXH?*5. $ fc , ^ilz-^Uf 

nx&wit % n>tf a-*© r7->>*j # ^ftJFtiiaastts. cct, ±fe*fii§ 

[ 0 0 7 8 ] 

^(Cilf^KOl^TWWT*. 50 
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9c I* , #tt«iJirtKgrfcft*>5aL/-* 1 It £110 t G * WIW t Z o 

2 1 * K ii * S * £ , S^i/3ab-*'l *WT*3>^a-* 1 0 a-2£i"5±tf> 
± !5 3 a U - * 1 *Mf*S'3aU-5<'3>"9--fcrX»2 b £ ig ®] f 3 o ii <D & £ < 

- tf X gp 2 alcgB^filLftBtlAI-S. 
[ 0 0 7 9 ] 

->3ab-S'3>+)--tfXg|52 aT'li, Sr fc (C jG 111 b > 3 a b - 2 l^filtiJ'Sa 
l/-->a X ,113 2 b^60il35J*S^*i:, 5 a U--> a > ^- txgp 2 b 

■A^«»Snfe3>ea-**1t^-r4lII« ( v J/ > * 4 if ) *->5al/-->a>^-lfX 
'J 7. h 1 6 \C i| An f § o 
[ 0 0 8 0 ] 

& ic if £ * 5 a u - * i * ii ip t £ 41 * t o «/> x m m t z> . 

ft 1\ »^«^rt<D-> = a U-->3 y +)" - If X SP 2 b«tt5^ftlfr03>ea-^l 
tc#rfctcMtoT^£->3aU-*l£M^Ligifi;*-l+3o COtt, 

tt , ± IB "> 3 a U - ^ 3 > - tf X gp 2 blCWLTlatfglLfclSO'f a U - 

-> 3 > m ff i rh * iffi a -r § o ->5au-->ayt-exgP2 btii« ± e hd a * s »* * 

[ 0 0 8 1 ] 

U X b 1 6*R*ajLT#ll, LniCliftlTl^itO^? al/-->3yf-t:*X 
W2b©#ttSI*rt<D£ffi|i*tt5£-i-*o d © & , ->5ab-->3>-9"-lfXg|52a(i 

ntl/ 1 S3>T<D->> al/-->a >if-lfXgP2 blC»LT> Krfcfc^aU-* 1 il )!JP 

?nf;gRtf?©^;ai/->/a >nfi®mz&m? z>o 

[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

ll 1 !, •> 5 a I/ - ■> 3 K g# L f; ■> 5 a U - ^ 1 ^ 0? fc K it *P t fc i/ 3 a U - 

* 1 = a 3 >K#iP*-&**^K:-OV'«Tgi«B-r4o 

C © if , •> 5 a b - •> 3 > H fir * fC jg ®) L "> 5 a U - £ 1 ^ Hi fc IC jI to L > 3 a U 

- * i ^tit5'>;ai/-?^7->"i^ b 2 b \t , s ij h$ \z hb it sp 5 e> & gin is * 

<D$>t, 5/5al/-^7'^in»2bli, «t*8* t LTttfflStlft °/ 5 a 1 
*Slt5'/5al/-^7" i ;ii' b gfl 2 bK*ft€ft7*-feXLT«aE<DgUintlH*IHI 
l^bt5„ 
[ 0 0 8 4 ] 

cnfCJ;0> bgP2 blJ, BBA t llt5->SaL/-^ ltf, x 

- * * iSffl * * <?T HI ft # * S * 3 a U - * 1 ©$5H«E©»aBfH*<a*>*^*>0 (KT 

;t l , aisimfiA^->5au-v'a y n n * n <&t s . 

[ 0 0 8 5 ] 

llT, -> = a U - -> 3 > H fif * j£ it) L tc -> 5 a b - # 1 ■■$> l@f K ii iP L '> 3 a b - 

* i tt , ? j -**ftffl-r*nr!i6tetf**5'3au-* i mtE<K>mmf%mw&t>m^ 

fc © * T s 1 kLT, TfHit ( 3 ) © & ft tC £ & T 4 If £ K > 3 a U - -> 3 > % fir % OH % 
Tre^Tsl ---(S) 



(15) 
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[ 0 0 8 6 ] 

OJD, ±|SS (3) %ffifct%£. is * * U - is a > mft * \C & ® L tz is ~ o. V - 2 1 

^ Si tc ig to L fc y s. a U - 2 l li , f 5 a b - -> 3 y % ft * m & L T i ^ 0 - 73 , ±12 
3. ( 3 ) <D 0k ft * iN ft « * ^ 41 £ > C © £ T* ± E f 5 a U - * 1 \C & £ y = a U - 5> 3 

> #Ht £ P*1 & -f S t , lfl)5';il/-> 1 A^iliO^yb-^^SlLt^HWSS^ 

[ 0 0 8 7 ] 

fCt, IfSi'^aU-? 1 ». f-*4)3Sft5BI(lltt*'»«4TOS/5al/-* lO 
II ffl B# (IS T r e £ j£g * ft l/> <fc 3 IC W mU L * # S. , 10Cnt.tfiIBSiT r e % £ A & 
<D * If o T , lEiS (3) (D*ft*»ifcr««lC!a:oT*»6S/5aU-J/3y*fT*MI«l 10 
t5, d tllC i 0 \ *iiffligl3t«: 1 );lil^i'5al/-^3>->XfLlCfc^T > -> 5 

[ 0 0 8 8 ] 

|§'>5al/-->3>if7*IC->;al/-? 1 *:f?±-r ai->$a u-^ 1 a, 

gS^IIt%->5al/-->3>^-e7gP2 a, 2 blCJtLT> iatfffjh«n«S4 
iat5o cOlJP^f »tfc->5iU-->3 >*-tXS2 btt. 1 1 £ ft 

LTVX^tUiffit5->;aU-->3>*-fxa!2 a IC ± IB f 5 a U — £ 1 # f? ± 

tsi^iats. 20 

[ 0 0 8 9 ] 

■>5 aU-->3 >^-f7S2 aftt, ±!22ia*SW-5i:, '/Salz-'/s 

SP U X h 1 6 * 8 # UJ L T , iinicSSJtlTl/^3>TO->$ a U-->3 >t-tfXgP2 

b*< j tn j en«as#tifc3>'tra-*«:«fS'r* rvi/y^j *i'mtj, <d & t > y 

5a P-->3 y^-lf X gfl 2 a «: , ±JS(DJ;9lCtttbL/ctil i fB^ffl^T, S a U - 3 
[ 0 0 9 0 ] 

#ttw»rt©*'>5a y-y 3 y^f-\£x^2 bt*ii, »*Lfc±Ea»iort»*»6±ia 

5ab-*'JXbl 7 5 , SR'>5aU-^lKBB-r*fllfa*HiJKi'r*o 
[ 0 0 91] 

ccv. ->5au-->3>-9--tr7.^2 bBf**ff±-r*ii£*Biiii-r*o 

itr, •> 5 a y- y 3 >v- e x 2 b a . nihiiursi^, eita 5 * t> wtmm 

Itl^lilUllL. VX^t Ltltlt5->5a U-->3 >t-t:X„ ft |!2 a CD # 
[ 0 0 9 2 ] 

C<D&t, y Z d. V - y a y V - \£ X%!> 2 b & . * >y h 7 - * 1 l^^LTVSal/--^ 
3>-9--(£7 > gi52 afC^Offl^rt^^JMfif^o ->=aU-^3 > ^ - If X g|5 2 a T* , 
±IHi/5i l/-^3 >*-exg|!2 bfrP.iOia^gltSi:^ Si'^ab-^yf- 40 
tX*2b*ii««ftft3^i;a->*l»Jir*ii (v->y*^J!) * y % a u - y a 
y v - \L x g|5U x h l 6 ^ e. m Mt t 3 o 

[ 0 0 9 3 ] 

KIOAU, C©Hfig<0^^3(Cj:n{f> S/5aU-i/3><0||fT4'tC->XfA<7)fflfi)c 
Rlf*0«l*«St5f5 3 l/-'>3^*-t:x»'JXh I 6->£>->5aU-*'JXh- 1 

B«fc»LTBlS*T, alf «1fi(CTS£Sn5->XfAT'->5aU-->3 > £ 
fr -T « O T? , Sab - ->3>-9--tr*ai2 a. 2b03>T*', H £ £ fir © ft 

£->=ab-^3>tC#ijDLTl^3v'5aU"-£ 1 *j|«ITS C t tft* 5 C t *>6, #C 
^S'SaU-S'ayjlfiftffcilHfcS'SaU-* 1 £ it AO & Z ^ « ± T S £ i: W T* £ 5 50 
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[ 0 0 9 4 ] 

fcfc, ±mmm<omm 3 x-it\ vx* t LTifiit5->? a u-i/a >it-trxgB2 a * 
3>tra-* 1 0 a - 1 tc@^uT»(ss^^»^ffia-r-5 0ij^^Lfc*^ # a Bj^i c ft 

taia* **«*ffi#Aft*. cntcckt), v^**«saL*^5S^*e»»*ai*c-r 

[ 0 0 9 5 ] 

[ » H CD ft g ] . 10 

UiOJ;7K, C <D fg $ fc J: ft tf , ffl»©i>'5aU-*tf1t«&ftl,a:tf&ffi£LT$'5 
a b - 3 ^Sr^ft-fSffi^i-'Sa U-i/a > X x A IC ^ T , & -> 5 a W - * US <D 8 
ffiH&*£ig?S&ffi'ltffi*1g|[ , JLT:tet, a88«i«lCl^TJ'5al/-f3y* 

m~> 5 a b - * t<D mt"> = a u-s/ 3 ><onft±(Dmfflto%mm* t s © t* , 5 a u 

- -> s > * #1 ft -f 3 lc *: ?K 1«*^»©»tii:ft*»«M«*Wr*S/5aU-^IB^ 

it T- n ffi * t ft if d; ^ c t frz . isj m * t 3 * cd mb ft m * i& m * % c # t* # , a * « 

[ 0 0 9 6 ] 

C CD BJ! fc i ft (J\ g->=il^-^, &t>\ SffiltfRKS^T&K* ft fc @ -> 5 a U- 20 
*1*«£»OW*fcfc*8^M«*W'rS*>'5aU'-*KO^T, i!ftP)CDi/5aU-^ 

*KttLT#tcraJB*fc*^*B$|«;£B|RrJ5cfca<Tt, 5 a b - * F«g T- Bf ft ft n 
ffi * t -5 fc * cd M ft ffi * X f 5 c ifi t? * 5 i: ^ 9 ft £ h £ . * fc , 1fS ffi £ » © » ft 
fcft*«>5aU-*fc©±KEIJIIi©SgJb<**<ft!a:*«£T*oTt>, # * fc ft $ « ffi 

[ 0 0 9 7 ] 

C © 58 W tc <fc ft tf , a'>5aU-*tOHI1?1!»}B5S»«J*»i:«:Sa«KI«%Wt*'>5 

a U - * ^ ft T « f 5 a U - 5/ 3 V ± <D % £ B# IS tC , C ft 6 5 a U - * H © 8 ffi $ & 30 

icmvtzfcmw&mmzmKrzmmmm&sts * y * - ismmz&mt % * v * - ismm 

© H T' 5 a U - 5/ a ycD^ft±cDB#HW^lR]ffi^i:?.tDT*, -> 5 a U-*IW©f-*ffl 
[ 0 0 9 8 ] 

CORIBICJifttf, J/'aU-i/ayHfT'flOSaU-^HIOijliif f**UJL, 3 
K1»ffi»fflffil;:fSi;Tfii3taSEH#IIB*#*!K SfSaU-*i:0IHn»1llffiaSi0Wfti:& 

5SffiM«^ ; &-r-S>^5ab-^*^ffT?)->5aU->'3>±cD^SBtH(i:, )M ffi i£ 

n- n # * * fc & jm ffi m m n *ta*fcBtwisffi*£€y*-y-fe-s>iiffi*E<iL, ^ -v -t - 40 

©Hft±©B|f«ft&|!!Iffi£i:£©T<, > 5 a U - > 3 > H ft Bf IC *5 It 5 1f ffi M ft ffi K ft C 
T»WK*ftc»ftfce3iaii*#aiLfc->5aU--->3>«r||St - SCli:A^T?#5i:i'>9 
59) S & 5 o 
[ 0 0 9 9 ] 

co»wtcifttf» -> = au-^Htci3tti.tiffiiiffl*tf^rstc*tc'3, i/s^u-^ 

cDAtti^T/WXlCitS7^-tX-r§T f -'WXU^;l'T"1fffi^3ll§fl'r? l cDT', ->5ab 
-*a»^1SfflO^«^iMSm*ffacfc*^iBffiJififfl*IIS^*cf:^-pt*i:^7» 

m * S 0 

[0100] 50 
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c <0 PS W tc <fc ft tf , J'Ji U-->a yoifj + tf Xfl»Oi)SStf*0«!|4fi^t« 

fir 3 tc * 0 . -ft W > 5 a U - * * il *P » 5 i/ N tt H>J HI T 2. C i: *< T* # 5 t ^ 3 59t) * 
do z> o 

[0 1 ] £ <D&W<D Ufa <D&t& I iCiSM^^Salz-i/a y->^f L«M*^taf 

$> & o 

[02] IJSOf^l (CiSi^v'SaU-i'a >'>XfAfffll,^n§^7t-^©i 10 
[0 4] 0 1 (f©^«yb-^EffflJOEflUBIB*ttW-r*H-e«*. 

[05] 0 i ^(Dmmmmffi^ & % * y i/.mm® ! m*mwt & m-e 3b % o 
[06] 0 i *<DmmWkM&\c £ § * y t-^i«iisio > >'-^> it* 5 „ 

[07] CO»WO^»0»JS2KJ;8(t§J/5a U - -> 3 V > X x A CD > 5 a U - -> 3 
>+f-t£X^cDl#$£7nT0T-3D3o 

[08] CO»WO*JSO«)BS3KJ:*»t^^5a b - 3 ^>-Xf AOl«^it IT 
tb £ o 20 
[ ft *t CO R fl£ ] 

1 ->;a U-?, 2, 2a, 2b, 2A ■> 5 a L/—> a t X SS, 3, 3 a •> 

$aU-^*7f HSS (^l)Bfi^8) . 4, 4a *yfe-S>EM, 5, 5a 15 

6 ra$8iii§i$ (rawa^w) . 7 mmtn- craws^w) , s /7t--^ + 
(nmfflifm(i»ffi) > 9 fiiMss^s^ (e&ggtmw) , 1 0 D-*;i/v 

> > . 10-1, 10-2, lO.a-l, 10a-2 <J ^ — h v $/ > , 11 *7 

- * , 12 ^ -y -b - S/" H . 1 3f/WXl, 14, 15 f'HX^7v'iH ( IrI ffl 

fi ^ a$ ) , i6 ^$au-f ay^-e^i'jxh, 17 •>;iI/-^ i jxf, 
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